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| .0 INTRODUCTION

Version | of the Integrated Noise Model {INM) was released in January 1978 by the
Federal Aviation Administration (FAA). The model was originally developed to
provide aviation specialists and airport planners with an analysis tool to assist in
assessing the impact of aircraft noise in the vicinity of airports. Since its first
public release, the model has been used extensively in several major airport
studies. It has, in fact, become the recommended tool to generate site analysis
for Airport Noise Control and Land Use Compatibility Planning (ANCLUC)

studies.

Version 2 of the INM, released in September 1979, included modifications to
expand the actual modeling capabilities and to improve the overall ease of use of
the INM. Some of these modifications were based on recommendations made by
interested parties such as the Air Transport Association (ATA) and Airport Oper-

ation’s Council International (AOCI). In particular, Version 2 of the model

included:
0 an expanded data base of aircraft noise and performance
0 additional user selection for input data, e.g. noise curve data, takeoff
profiles, approach parameters and additional aicraft types
0 improved documentation
0 additional modules, including an interactive conversational input

module, an input data verifier and a data base printing program.

Version 3 of the INM is a state-of-the-art tool for determining the total impact of
aircraft noise at and around airports. Although Version 3 uses much of the
methodology of Version 2, it is essentially a new model in terms of actual program
code. The new model is written in ANSI FORTRAN machine-independent, fully-
documented code which is highly portable across major computer systems.
Version 3 incorporates into one model a number of modules whose functions were

performed by separate programs in Version 2.



Version 3 offers substantial improvements over Version 2. Most importantly, it
contains a more proficient method of calculating noise contours with the replace-
ment of the point search technique with a grid mapping technique. This version

also includes:

0 an updated and expanded data base of aircraft noise and performance

0 a new input processor which accepts keyword free format input and
allows for numerous new options for organizing input data

0 a verifier option to determine whether the input information is logically

consistent with both the data base and the computational methods

0 an option to preview flight information through the generation of a plot
o a revised algorithm for lateral attenuation
0 a simple and straightforward method of simulating “touch-and-go” types

of operations
0 an algorithm to account for the effect of wind force and direction on
aircraft performance

0 an improved and expanded report generating system.

The FAA currently provides the INM user commmunity and the general public with
a package for installing Version 3.8 (Version 3 of the model with Data Base No. 8)
on the €CDC and IBM computer systems. This package provides a version of the
INM which is portable for €DC and IBM hardware while maintaining the source
code on a €CDC computer system utilizing the UPDATE feature. Future plans
include expanding the package for the HIS and UNIVAC computer systems. In

addition, the model will be converted for used on the DEC 10 system.

The purpose of this Installation Instructions manual is to provide the information
necessary for computer personnel to install the INM on each of the computer
systems for which it is available. The manual describes the model history, avail-
able documentation and the model components. In addition, for each computer
system, the manual describes the hardware and software requirements, the instal-

lation procedures, the execution procedures and computer system documentation.



Il MODEL CAPABILITIES AND OUTPUTS

The INM determines the impact of aircraft noise at or around airports. The model

will compute noise exposure values for the following noise metrics:

0

Noise Exposure Forecast (NEF), a weighted measure based on effective
perceived noise decibel (EPNAB) as the unit of aircraft noise;

Equivalent Sound Level (Leq), an energy summation of the aggregate
noise environment as measured in A-weighted decibel units {(dBA);
Day-Night Average Sound Level {Ldn), based on Leq, with nighttime op-
erations weighted by a penalty;

Community Noise Equivalent Level (CNEL), similar to Ldm with a

penalty for early evening hours of operation;

The model performs the following types of analyses:

A grid analysis reflecting the values of selective noise metrics at Uuser-
specified locations in the airport vicinity. The results are presented as

a tabular report (see Figure 1). In addition, a detailed report may be
obtained (see Figure 2).

A contour analysis locating contours of equal noise impact. The
resulting contours can be graphically produced on a CalComp plotter, if
available, or the data for all points can be presented in tabular form
(see Figures 3 and #&). In addition, a tabular report of populations within
the contour areas may be obtained (see Figure 5). This last report is

called the Population Impact Report.

The model also produces a number of supporting reports. For example, the ECHO

Reports present the .User Input Data in tabular format, the Verifier Report

notifies the user of inconsistencies in the input data, and the Data Base Print

Report presents selected portions of the INM data base in tabular format. In addi-

tion, without performing grid or contour analyses of the input data, the model can

produce PREVIEW plots of the input scenario flights. All of these reports aid the

user in developing an accurate scenario of input data.
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Detailed explanations of the model outputs and additional examples are contained
in the User's Guide. This manual should be studied thoroughly by all prospective

users.

| 2 AVAILABILITY

The INM version 3.8 package is currently available on €DC and IBM release

tapes. The essential components required to operate the INM are:

0 The INM Data Base (included in the INM package)

0 The Census Tape (included in the INM package)

0 Airport characteristics and flight information (provided by the user).

0 The computer programs for the preprocessors (included in the INM
package)

0 The computer program for the Model Program (included in the INM
package)

The INM components are described in Section 3.0. Specific hardware and software

requirements for model operation are contained in Sections 4. | and 5. I.

The INM is available to users through the Office of Environment and Energy of the
FAA. A loan agreement is required and a charge of $77 is assessed to cover com-

puter tape reproduction and shipping costs. For this, the user receives:

0 A magnetic tape which includes the INM Data Base, necessary computer

programs, control statements for execution, sample input and output;

0 A magnetic tape containing 1870 census data for the United States;

0 This Installation Instructions manual;

0 A User’'s Guide containing detailed instructions for preparing input to
the model.






2.0 GENERAL REFERENCES

The INM documentation includes a number of manuals for the model itself and

several reports on activities which support the INM. A bibliography of these doc-

uments, each of which may be obtained from the FAA, is given below:

Bishop, D. E. and Beckmann, J.M., Bait Beramgk and Newman, Inc.,
“Civil Aircraft Noise Data for Computation of Aircraft Noise Contours,”
Report No. 4440, Project No. 096l |, submitted to the U. S. Department of
Transportation, November 1980 (Draft).

Potter, R, €, and Mills, J. F., Balt Beramel and Newman Inc., “Aircraft Flight
Profiles for Use in Aircraft Noise Prediction Models,” Report No. 4584,

Project No. 096 02, submitted to the U. S. Department of Transportation,
January | 98 | (Draft).

Gados, R. G, and Aldred, J. M. "FAA Integrated Noise Model Validation,
Phase I: Analysis of Integrated Noise Model Calculations for Air Carrier

Flyovers,” FAA-EE-80-04, December 1979.

Federal Aviation Administration, MNM, Integrated Noise Model, Version 3 -
User's Guide,” November 198 |

Federal Aviation Administration, "INM, Integrated Noise Model, Version 3 -

Programmer’s Maintenance Manual,” November | 98 I.

Federal Aviation Administration, "INM, Integrated Noise Model, Version 3 ;i

Executive Summary,” planned document for 1982,

Federal Aviation Administration, "INM, Integrated Noise Model, Version 3 -

Data Base Manual,” planned document for 1982,

Federal Aviation Administration, "INM, Integrated Noise Model, Version 3 -

Methodology Manual,” planned document for h1982.
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3.0 INM COMPONENTS

The Integrated Noise Model consists of five major components:

c.

The INM Data Base, which contains common flight profiles and noise
characteristics for numerous aircraft types. The noise file for each
aircraft consists of noise-vs-slant-mmge (distance between airplane and

the listener) curves for several thrust settings.

The Census Tape, which contains 1970 population statistics for the
United States. The tape is required only if IMPACT Reports are to be

produced.

The user input file, which describes specific airport characteristics (al-
titude, temperature and wind conditions for the airport as well as
number, length, and orientation of runways); types and numbers of
aircraft operating during various times of day; arrival, departure and
touch-and-go flight paths; and takeoff and landing profiles. The user
also describes the type of analysis to be performed (grid or contour) and
exercises available output options. In addition, user options allow
changes to the data base, if necessary. Detailed instructions for pre-

paration of the user input are contained in the User’'s Guide.

The preprocessors, which prepare input data for the model program.

These include:

(L The Data Base Unformattiing Routine, which transforms the INM
data base from a formatted structure to the unformatted struc-

ture required by the model program.



2 The Census Filter Routine, which extractss from the Census Tape
that data needed for the area around the airport(s) to be
studied. The user provides the coordinates of the window of the

area to be studied.
e. The Model Program, which interacts with the INM Data Base, the local
census data file and the user input to perform the required analyses and

to produce the requested reports.

The general relationship among the INM components is illustrated in Figure 6.

3-2
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4.0 EDE VERSION

4,1 HARDWARE AND SOFTWARE REQUIREMENTS

The CDC version of the Integrated Noise Model operates on a 6000 series or Cyber
I70 series central processing unit, with a minimum of l@3,000 words of available
memory and adequate direct access storage to maintain the files described in
Section 4.2. A nine track tape drive is required to read in the INM release tape.
A CalComp plotter is required to produce plots. If one is not available, modifi-
cations are required to some of the job streams. The modifications are described
in Section 4.3,

The following software is required:

0 APEX operating system. If a system other than APEX is used, some

modifications may have to be made to the control language.

0 FORTRAN Extended Version 4.0 compiler
0 CalComp plotter compatible subroutine library (if a plotter is to be
used).

4.2 RELEASE TAPE AND CENSUS TAPE

The characteristics of the €DC release tape are as follows:

0 9 track

0 1600 bpi density

0 Unlabelled

0 Volume Serial Number as shown on reel
0 EBCDIC

0 Format as below:

- Files | through 9 - fixed block, 80 characters per
record, 64 records per block

File 10 - fixed block, 132 characters per record, 38
records per block.

The structure and content of the release tape are shown in Table I.

-1



File

31

10

TABLE |

CDC RELEASE TAPE DESCRIPTION

Description

Control deck to read
the remainder of the
tape, compile and load
the programs & load the
data

(EDCREL)

Control deck to execute
Model Program

(CDCMEX)

Control deck to execute
Census Filter Routine

(CDCCEX)

Source Code for

Model Program
(EXEC)

Source Code for
Census Filter Routine
(CENSUS)

Source Code for
Data Base Unformatiiing
Routine (DBUNE)

Formatted Data Base

(INMDB)

Sample Case for Model

Input (INMINP)

Sample Census Input

(INMCIP)

Sample Case Output

N um©b er
of Records*

Remarks

46

25

21,770

220

h47

4,136

144

2,651

All control decks are con-
structed for execution in
a remote batch mode. If
interactive execution is
planned, the user must
make the necessary modi-
f ications.

EXEC requires

50K words to load

81K words to execute
if overlaid

CENSUS requires
18K words to load
13K words to execute

DBUNE requires approx.
16K words to load,
| 1K words to execute

INM Data Base

Sample user input

Sample user input for
area around airport
in sample case.

*Files | through 10 have 80 characters per record and File 10 has 132 characters
per record.



The Census Tape consists of one file written in a format which is acceptable on all
five of the computer systems on which the model is to operate. The character-
istics of the tape are as follows:

9 track

1600 bpi density

Unlabelled

Volume Serial Number as shown on reel

EBCDIC

Format is fixed block lengths with 48 characters per record and Q0

o O o o o o

records per block.

4.3 INSTALLATION PROCEDURES

The ‘table below presents the general steps involved in installing the model on any

system.
SUMMARY OF INSTALLATION PROCEDURES

STEPS ACTIVITY

STEP I. Read the control statements stream contained in the first record
on the release tape.

STEP 2, Edit the control stream for your installation.

STEP 3. Execute the control stream to compile and load the remainder of
the release tape.

STEP 4, Modify the control stream files for the Census Filter Routine and
the Model Program for your installation.

STEP 5. Test the Census Filter Routine by executing the sample census
input.

STEP 6. Test the Model Program by executing the sample case.

-3



The following paragraphs detail the steps for installing the model via remote entry
batch processing on the €DC system. The control streams presented in this
section were tested on the United Computing Services, Inc. CYBER W75 operating
under APEX, a system similar to SCOPE. Changes may be required to the control
streams to install the model under either the SCOPE or NQS operating systems.

For example, UNBLOCK is an APEX command to copy and deblock a file.

STEP I. Execute the following sequence of control statements in order to

make the installation decks available:

TPREAD. (Job name)
ACCOUINT,XXXXXXX. (As required by installation)

REQUEST, T,VSN=INNNNN,F=S,LB=AU,CV=EB,D=PE,NT. (Enter
VSNl of release tape)

UNBLOCK (T,CDOREL JLI=e80NN= 1)
PUT,CDCREL.

COST.
DFD,DAY,R.
EXIT.
NOEXIT.
COST.
DFD,DAY ,R.

The above statements will read in the first record from the
release tape (see Figure 7). The first record contains the control
statements required to process the remaining records, i.e., to copy
the control streams, compile and load the Model Program and its
preprocessors, copy the INM Data Base, create the unformatted
data base and copy the input and output for the sample case (see
Figure 8).

STEP 2. Edit the first record from the release tape (now on file CDCREL)

and make the following modifications to it:

a. In line 1 10, enter account information as required by the

installation (in place of XXXXXXX).

-4
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Interactive
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00100 CDCREL, 3N 177000,,/B500.

00110 ACCOUNT ,00%050MKK «

00120 REQUEST T MENE=HNNNN , F=S ,ILE=A1L OA-EBR ) B=PE ,NT.,
00130 UNBLOCKGT,,TEERP, L1 =80, N=1 ,\E)
00140 UNBLOTK{(TT COONHEX =B 8 Di kT pRD)
00150 PUT,DREHEX.

00160 UNBLOITKK-TTCOOCEEX B8 M=ILIRR)
00170 PUT,CDHCOTEX.

00180 UNBLOTKCT, AXEES | LEBAIHHEINAR)
00190 REVIND [EXEL.

00200 FTN4Q,, I=ENEEL RR-33 BRHINMTI .
00210 PUT,,INfRVF. +5AVE FDIUEL PRUGRAN
00220 RETURM,ID¥EL,,INUK23 .

0850 NEDHRB BB Ees ot

00250 FTN40 , I=CENERISS RR8IBEETNGDEN,

00260 PUT, INMOEN.. *SAVE CENSUS FILTER ROUTINE
00270 RETURMN,CENEISS JINNBESN .

00280 UNBLOCK(T,DBUNF,LL=80,N=1,NR)

00290 REU [N [BERINFF..

00300 FTNAD,IEOBBULF, =3, B=IWUF..

00310 PUT, [NNUF.. +SAVE UNFORMATTING ROUTINE
00320 RETLIRN, DBUHFE .

00330 UNBLOCK(T,TAPE20,LL=80,N=1,NR)

00340 PUT,TAFERDGHINUIER. HEAVE DATA BASE

00350 REWIND,TAHEZ].

06360 REUIND, ENGHLIF..

00370 LOADK I

00380 EXECUTE. *CREATE UNFORMATTED DATA BASE
00390 PUT, TAPEZH=NVMDBE . *SAVE UNFORRMTEEE DATA BASE
00400 RETURM, DWHLF, TNPEZROTAREEDRS .

00410 UNBLOCKQT.,,INIMNRE |1 E8O ONNE.1I,XR)

00420 PUT, [NMENWF. #*SAVE CASE INPUT BECK
00430 RETURN,INEEINP.

00440 UNBLOTH(T, JNNCIR JIELAA058G INRD)

Figure 8

CDC CONTROL STREAM CONTAINED ON THE
FIRST RECORD OF THE RELEASE TAPE

(Partt { of 2)



LY

00450 PUTINHICILF. *SAVE CENSUS FILTER ROUTINE INPUT DECK
00460 RETURN JNFECLP.

00470 UNBLOCK(T,OUTS9,LL=132,¥=1 MR} *PRINT SAMPLE OUTPUT
00480 PUT,0UTHY..

044890 COST.

00500 DFD,DAY,R.

00510 EXIT.

00520 NOEXKT.

00530 PUT,OUTPUTE=AUTVLL .

00540 COST.

00550 DFD,DAY,R.

Figure 8
CDC CONTROL STREAM CONTAINED ON THE
EIRST RECORD OF THE RELEASE TAPE

(Part 2 of 2)



STEP 3.

STEP 4.

b. In line 120, enter the Volume Serial Number of the release

tape (in place of NNNNIN}.

c. If it is desirable to have copies of the source code for the
Model Program and the preprocessors saved on disk, the
following control statements should be added, in numerical

order, to CDCREL:

0062 I15 PUT, EXEC/D. *SAVE MODEL PROGRAM
SOURCE

00265 PUT, CENSUS. *SAVE CENSUS FILTER ROUTINE
SOURCE

003 15 PUT, DBUNFE. *SAVE DATA BASE
UNFORMATTING ROUTINE
SOURCE

After making the above modifications, execute the job named
CDCREL to compile and load the remainder of the release tape.

A general flow diagram of the loading process resulting from exe-
cution of CDCREL. is shown in Figure 9.

Modify the control statement streams for executing the, Census
Filter Routine and the Model Program which are contained on
files CDCCEX and CDCMEX, respectively. Listings of each
control statement stream are shown in Figures 10 and | I. In each

stream in line | 10 enter the account number for XXXXXXX.

In €DCCEX, in line 140, enter the Volume Serial Number for the

Census Tape (in place of NNNININ): The Census Tape is supplied

with the INM package.

In CDCMEX make the following additional changes:

a. If no plotter is available on the installation system, delete
lines 160 and 200 and delete the phrase "LIB=XXXX"

from line W70.

4-8
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00100 CDCMEX, THSH00.,

00110 ACCOUMT HUBXBAKX «
00120 GET,TAHER2+DNHINF.. *INHINKP IS SAMPLE USER INPUT

00130 GET, TAPEIANHUNE., *NWUDEF 1S UNFORMATTED DATA BASE
00140 GET, TAFERAIMMNIOIC., *#INMLOT 1S SAMPLE LOCAL CENSUS DATA
00150 GET,INMV3. *INFHY3 IS MODEL PROGRAMN

00160 GET, XXRNXWAUEBRARY . *GET CALCOMP L1BRARY
00170 LBSEMQLEBEXXXXNXN,BSER%KI.50Y)

00180 LOABC DMNYS)

00190 EXECUTE.

00200 RETURN OHANNK .

00210 RETURM, TRHEZ TMER]  INWY3 .

00220 RETURM, TAFES.

00230 PUT, TAPEZ2=NESRY. #MSGRD 1S SAVED GRID FILE
00240 PUT,TAPEB=ROFALL. *PLTFEL 1S THE PLOT FILE
00250 COST.

00260 PUT ,OUTRUE-EEXDUT.

00270 DFD, DAY, .

00280 EXIT.

00290 NOEXLT.

00300 COST.

00310 PUT, TAPER2:NSERD,

00320 PUT, TAPEB:RITFALL .

00330 PUT,OUTRUEEBXDUT .

00340 DFY,DAY,R.

Figure 11
CDCNEX (MODEL PROGRAMI EXECUTIION)



STEP 5.

STEP 6.

b. If a CalComp plotter is available on the system, enter the
installation identification for the library plot package in
lines 160, 170 and 200 (in place of XXXXXX). For example,
at United Computing Systems, "CALCA0 " is used.

Execute a sample Census Filter run by executing CDCCEX with
parameters as included in the control statement stream. This will
result in the use of the sample input file called INMCIB. The out-
put file (INMLOC) created by this run should be used as input to
the Model Program. The output expected from this run is shown

below.

THE FOLLOWING STATES ARE INCLUDED IN THE CENSUS WINDOW
NEW YORK
NEW JERSEY
PENNSYLVANIA
DELAWARE
MARYLAND
3422043 PEOPLE WITHIN THE CENSUS WINDOW
| 139448 RESIDENCES WITHIN THE CENSUS WINDOW

135753 RECORDS WERE READ FROM THE CENSUS TAPE
3594 RECORDS WERE EXTRACTED

A general flow diagram of execution of CDCCEX is shown in

Figure k2.

Execute a sample Model Program run as follows:

a. If no plotter is available, modify the sample user input file
INMINP so that it contains no requests for plots within the
PROCESS section. In other words, delete the following line:

PLOT SIZE | | 85 SCALE = 2000

4-12
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b. Execute CDEMEX with parameters as included in the
control statement stream. This will result in the use of the
sample input file INMINP and the local Census File INMLOC
which was produced in STEP 5. The output from this run
should be identical to the sample output on file #I0 of the

release tape.

A general flow diagram of execution of CDCMEX is shown
in Figure 3.

4.4 EXECUTION PROCEDURES

After the installation process has been completed successfully, the user must ac-
complish the following steps in order to execute the Integrated Noise Model using

other than the sample input data provided on the release tape:

a. Determine the geographic coordinates of the window to be used to
extract data from the Census Tape. The window coordinates are
defined below:

window lower left longitude

window lower left latitude

window upper right longitude

window upper right latitude.
Each point must be given in degrees, minutes and seconds, with East
longitudes and North latitudes being positive degrees and West longi-
tudes and South latitudes being negative degrees. These values must be
placed on the census input file in 4(F5.0, F3.0, F4.1) format. Identify

the name of the census input file.

It is suggested that a window covering I5 miles in each direction from
the airport center be used to obtain a reasonable area of impact. The
value of 15 miles is roughly .25 degrees or 15 minutes of latitude or

longitude within the U. S.

4-14
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b.

c.

In line 120 of the control statement stream CDCCEX change "INMCIP"
to the appropriate file name for the census input file and in line 190
"INMLOC" to the file on which the local Census Data is to reside. Then
execute the Census Filter Routine by submitting the revised CDCCEX
file. If an appropriate window has been selected, this routine will not
need to be executed again for the given airport. However, if a study is
done for another airport, a local census file for that airport must be

created.

Using the instructions given in the User’'s Guide, generate the required

input data for the model. Identify the name of the input file to be used.

Determine the input and output files required for the user input file just
created. Table 2 describes all of the possible files and indicates when

they are required.

Change the control statement stream CDCMEX to reference the appro-
priate files.

| - In line 120 change "INMINP" to the appropriate file in which the
user input data reside.

2 - If TAPES is.wequired, in line 140 change "INMLOC" to the appro-
priate name for the local census data. If TAPES is not required, delete
lines 140 and 220.

3 - If TAPER2I is required, add after line 140 the line “0014%5 GET,
TAPE2 | =MOGRD." where "MOGRD " is replaced by the appropriate file
name for the old grid file. Also add after line 220 "0022% RETURN,
TAPE2!."

4 - If TAPE22 is required, in lines 230 and 3 I0 change "MSGRD" to the
appropriate file name for the grid file to be saved. If TAPE22 is not
required, delete lines 230 and 3 10.

5 -~ If TAPES8 is required, in lines 240 and 320 substitute the appro-
priate file name for "PLTFIL". If TAPE8 is not required, delete lines
240 and 320.

Execute the Model Program by submitting the corrected CDCMEX file.

4-16
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TAPE2

TAPES3

TAPES

TAPE2|

TAPE22

TAPES

TYPE

Input

Input

Input

Input

output

output

TABLE 2

CDC INPUT AND OUTPUT FILES FOR THE MODEL PROGRAM

DESCRIPTION

User Input Data

Unformatted Data Base

Local Census Data

Old Grid File

Saved Grid File

Plotter Tape for
PREVIEW and PLOT

COMMENTS

Always required; created by user.

Always required; created during installation.

Required only if IMPACT Reports are re-
quested; created by executing Census Filter
Routine.

Required only if retrieving contour data from
an old file; created by saving contours during a
previous run.

Required only if saving contours.

Required only if requesting either PREVIEW or
PLOT. The model uses the same tape for both
types of plots but the model can be changed by
the maintenance programmer to produce

separate plotter tapes. Some systems such as
the one at UCS allows TAPES8 to be a disk file

rather than a tape.



it stream €DCCEX change "INMCIP"
the census input file and in line 190
e local Census Data is to reside. Then é
! :DC) manuals may be useful in installing

€ by submitting the revised CDECEX

as been selected, this routine will not

g given airport. However, if a study is

il census file for that airport must be
the User’'s Guide, generate the required
fy the name of the input file to be used.

files required for the user input file just
of the possible files and indicates when

stream CDEMEX to reference the appro- iing Systems, |nc, (2525 Washington,
s ma g useful in installing the mod&! on the

INP*" to the appropriate file in which the

i line 140 change "INMLOE" to the appro-
sus data. If TAPES is not required, delete

, add after line 140 the line "00145 GET,

\OGRD 'l is replaced by the appropriate file
Also add after line 220 "00225 RETURN,

in lines 230 and 3 10 change "MSGRD" to the
e grid file to be saved. If TAPE22 is not

id 310.
l, in lines 240 and 320 substitute the appro-

i, 1if TAPEB is not required, delete lines

n by submitting the corrected CDCMEX file.
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5.0 IBM VERSION

5. | HARDWARE AND SOFTWARE REQUIREMENTS
The IBM version of the Integrated Noise Model operates on a $/360-370 series

central processing unit, with a minimum of 832K bytes of available memory and
adequate direct access storage to maintain the files described in Section 5.2, A
nine track tape drive is required to read in the INM release tape. A CalComp
platter is required to produce plots. |If one is not available, modifications are

required to some of the Job Control Language (JCL). The modifications are
described in Section 5.3.

The following software is required:

0 OS/V§2 (Operating System/Virtual Storage, Version 2) operating

system. If other than OS/VS82, some modifications may have to be
made to the JCL.

0 FORTRAN G compiler

o €al€Comp plotter compatible subroutine library (if plotter is to be
used).

5.2 RELEASE TAPE AND CENSUS TAPE

The characteristics of the IBM release tape are as follows:

o 9 track

1600 bpi density

Unlabelled

0 Volume Serial Number as shown on reel
EBCDIC

o

o

o

Format as below:

Files | through 9 - EB, LRECL = 80, BLKSIZE = h0000
File 10 - EB, LRECL = 1132, BLKSIZE = 9900

o

51



‘ream CDCCEX change "INMEIP"

eensus input file and in tine LY ﬂ)sé t{9pe are shown in Table 3.

3al Census Data is to reside. Then

} submitting the revised EDEERX ‘EFH&’{' iR g format which is accept,bl, 8R &
een selected, this routine Will not L which the model is to operale
Jen airport. However, if a study is Ws: o The
lnsus file for that airport must be
3
User's Guide, generate the required
fi ©n reel

ne name of the input file to be used.

s required for the user input file just with 48 characters per record and 100
the possible files and indicates when
‘ing installation of the model from the
i in Section 5.3,
tam CDCMEX to reference the appro= | 3

" to the appropriate file in which the

& 140 change "INMLOC" to the @PPF8- iRvelved in installing the Fedel 8R aay

data. 1f TAPE9 is not required, delete

|
T
Id after line 140 the line "00145 GET, TR proCEDURES

RD ' is replaced by the appropriate file
3 add after line 220 "00225 RETURN,

ifes 230 and 3 10 change y’MSGRD"" {0 the
OHd fiie to be saved. 1r TAPER2 is nef
10

k%’t} €BRtgined in the first rec,,d 8R

, lines 240 and 320 substitute the @PPY8-
t. | TAPES is not required, delete lines
1899 the remainder of the reieRse

J submitting the corrected CDCMEX file.
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File

21

10

TABLE 3

IBM RELEASE TAPE DESCRIPTION

Description

Control deck to read
the remainder of the
tape, compile and load
the programs & load the

data
(IBMREL)

Control deck to execute
Mode | Program

(IBMIMIEX)

Control deck to execute
Census Filter Routine

(IBMCEX)

Source Code for
Model Program

Source Code for
Census Filter Routine
(CENSUS)

Source Code for
Data Base Unformattiimngy
Routine (DBUNF)

Formatted Data Base

(INMDB)

Sample Case for Model

Input (INMINP)

Sample Census Input

(INMCIP)

Sample Case Output

All control decks are con-
structed for execution in
a remote batch mode. If
interactive execution is
planned, the user must
make the necessary modi-

684K words to execute

CENSUS requires
80K words to execute

DBUNE requires
52K words to execute

Sample user input

Sample user input for
area around airport
in sample case.

Number
of Records* Remarks
123
fications.
57
13
27,708 EXEC requires
220
h47
4,136 INM Data Base
a4
2,648

*Files | through 9 have 80 characters per record and File |10 has 132 characters
per record.



im €DCECEX change "INMEIP"
nsus input file and in line 190

Census Data is to reside. Then

trmiittimg the revised CDEEEX

1 selected, this routine will not
airport. However, if a study is

1s file for that airport must be
ir's Guide, generate the required
fame of the input file to be used.
squiredl for the user input file just
possible files and indicates when
| EDEMEX to reference the appro-

3 the appropriate file in which the

40 change "INMLOS? to the appro-
ra. If TAPES is not required, delete

wfter line 140 the line "00145 GET,

I " is replaced by the appropriate file

dd after line 220 "00225 RETURN,

s 230 and 3 10 change "MSGRD" to the
d file to be saved. If TAPE22 is not

nes 240 and 320 substitute the appre=
If TAPEB is not required, delete lines

Jomiikting the corrected CDCMEX file.

oN

B

T

-

VBS
536 540 130

N/A

“urformatted data b&sé

VBS
b4 6164 12

N/A

e of

locat census datq

Sequential fi

INMLOC

-

MSGRD

7000

88

84

vBS

N/A

data

Sequential file of

put from a Contour
lysis. Saved

out
An

for a

a

later retrieval,

80
6160 500

FB

CENSUS
DBUNF
EXEC

farmatting

ter Routine,
n

es for the

Partitioned datq set of
§’pougtr:gren and the Model

source cod
Data Base U

Census Fii

INMSC3
{Optional)



STEP 4. Modify the JCL files for the Census Filter Routine and the Model

Program for your installation.

STEP 5. Test the Census Filter Routine by executing the sample census input.
STEP 6. Test the Model Program by executing the sample run.

The following paragraphs detail the steps for installing the model via remote entry
batch processing on the IBM system. The JCL presented in this section was tested
on the Boeing Computer Services Company (BCS) IBM 370 Model 168 computer
operating under ©S$/V82 (Operating System/Virtual Storage, Version 2). Changes

may be required to the JCL to install the model under other operating systems.

At BCS, the naming convention for direct access data sets is ACCOUNT.
NAME.TYPE, where ACCOUNT is the user account number, NAME is a user-
selected file name and TYPE is a qualifier such as DATA, FORT, €NTL, LIB.
A tape file requires only a name of the form ACCOUNT.NAME. For example, in
the JCL presented in this section FAAIS0.INMUDB.DATA is a sequential data set,
EAAI30.INMENT.ENTL (IBMCEX) is a member of a partitioned data set, and
FAAI3Z0.IBMV3 is a tape file. When installing the model on another system,
modify the file names to meet the requirements at that installation. Note that in

the examples all user file names begin with EAA130 making it easy to modify the

file names via an editor.

In the sample JCL, the release tape has been named FAAI30.IBMV3 for all files on
the tape and is identified as volume serial number W28140. Obtain the name and
serial number of the release tape at your installation and modify the JCL

appropriately.

STEP Il. Modify the file names, tape number and tape name in the following

JCL and execute it in order to make the installation decks available:

5-5
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input file and in line 190

sus Data is to reside. Then

ttimg the revised CDEEEX

ected, this routine will not
lmat. However, if a study is

le for that airport must be

Suide, generate the required
8 of the input file to be used.

red for the user input file just
sible files and indicates when

EMEX to reference the EPPYB-
2 appropriate file in which 1hE

hange MINMLOE! to the appre-
If TAPES is not required, delete

- line 140 the line POQM45 GET,

; replaced by the appropriate file
ifter line 220 "00225 RETURN,

j and 3 10 change "MSGRB* to 1h&

le to be saved. Mf TAPE22 is not

240 and 320 substitute the SPPFG-

APES is not required, delete lines

ittimg the corrected CDEMEX file.

GENER
'SOUT=A

\
AME=|

BMREL
:2400-4,DISP:(OLD,KEEP),DSN:FAA 130.

LABEL= ( I,NL),
LKSIZE= | OIWDSBE’JUN@QZFEE@FM:E%

MA H3M INMCINT.ONITIL, WIMTF-SETSS,

\iREClL:.&DgBLKSIZEE 6 160)y

fad ir %‘e first record from the release tape (see
ithe JCL to process the remaining records,

‘%Pﬂ@ and load the Model Program and its
e, create the unformatted data base, and

e case. Figure 15 contains a listing of the

om the release tape (now on file IBMREL
ata set INMCNT) and make the following

"‘B‘éify the file names, tape number, and
tallsdion. Note that SYSIBCSLIB and

brarigs needed for linkage of the FOR-

B4 must substitute your installation

(ailal ‘;fon the installation system, delete line



Release
Tape

Interactive
User Input

or Conthal Stream

| |

/I * TPREAD

/1 EXEC PGM =EBGENER

// SYSPRINT DD SYSOUT =A

/1 SYSIN DD *

1/ GENERATE MAXINAWEE = 1

/I MEMBER NAME =IBMREL

// SYSUTII DD UNIT = 2400-4, DISP = (OLD, KEEP), DSN =FAA130IEN3

I/ VOL=SER=W28240, LABBE=((, NL),

/1 DCB = (LRECL = 80, BLKSIZE = 10000, BUFNO = 2, RECFM =FB, DEN = 3)

1/ SYSUT2 DD DSN =FAA130/MMTNT.CNTL, UNIT =SYSTS, DISP = (MOD, CATLG),
N DCB =@RECFM =FB, LRECL =80, BLKSIZE =6160), SPACE =(6160, (50, 15, 6))

Y

Copy First
Tape Record
to IBMREL

1BMIREL

JCL
STREAM \
to Read
jemaiindier
of Tape

Edit With
Installation
Paramsters

Figure 14

GENERAL FLOW DILAGRANM FOR CREATING IBMI JCL
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01030 /7/* SAVE SOMRKE CODE FOR NOBEL PRAGRAN AND PREPROCESSHHES
01040 //% DFTIONAL. TO INVOKE CHANGE COMID TO EVEN I¥ EACH STHiP.
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0114 MEMBER NAME=zDBUNF

01200 /7/3

Figutre 15
IBM JCL CONTAINED ON THE FIRST RECORD OF THE RELEASE TAPE
(Partt 4 of 4)
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STEP 5.

STEP 6.

Execute a sample Census Filter run by executing IBMCEX with
parameters as included in the JCL stream. This will result in the
use of a sample input file called INMCIP. The output file
(INMLOC) created by this run should be used as input to the
Model Program. The output expected from this run is as shown

below.

THE FOLLOWING STATES ARE INCLUDED IN THE CENSUS WINDOW
NEW YORK
NEW JERSEY
PENNSYLVANIA
DELAWARE
MARYLAND
3422043 PEOPLE WITHIN THE CENSUS WINDOW
| 139448 RESIDENCES WITHIN THE CENSUS WINDOW

135753 RECORDS WERE READ FROM THE CENSUS TAPE
3584 RECORDS WERE EXTRACTED

A general flow diagram of execution of IBMCEX is shown in

Figure 09.
Execute a sample Model Program run as follows:

a. |If no plotter is available, modify the sample user input file
INMINP so that it contains no requests for plots within the

PROCESS section. In other words, delete the following line:
PLOT SIZE | | 85 SCALE 12000

b. Execute IBMMEX with parameters’ as included in the JCL
stream. This will result in the use of the sample input file
INMINP and the filtered census file INMLOC which was
produced in STEP 5, The output from this run should be

identical to the sample output on file #I0 of the release tape.

A general flow diagram of execution of IBMMEX is shown in
Figure 20.
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5.4 EXECUTION PROCEDURES

After the installation process has been completed successfully, the user must

accomplish the following steps in order to execute the Integrated Noise Model

using other than the sample input data provided on the release tape:

a.

C.

Determine the geographic coordinates of the window to be used to
extract data from the Census Tape. The window coordinates are
defined below:

window lower left longitude

window lower left latitude

window upper right longitude

window upper right ‘latitude.

Each point must be given in degrees, minutes and seconds, with East
longitudes and North latitudes being positive degrees and West
longitudes and South latitudes being negative degrees. These values
must be placed on the census input file in 4(F5.0, F3.0, F4. 1) format.

Identify the name of the census input file.

It is suggested that a window covering 15 miles in each direction from
the airport center be used to obtain a reasonable area of impact. The
value of 15 miles is roughly .25 degrees or 15 minutes of latitude or
longitude within the U. S.

In IBMCEX in line 50 change "INMCIP" to the appropriate file name
for the census input file and in line 90 change "INMLOC" to the file on
which the local Census Data is to reside. Then, execute the Census
Filter Routine by submitting the revised IBMCEX file. Mfaan
appropriate window has been selected, this routine will not need to be
executed again for the given airport. However, if a study is done for

another airport, a local census file for that airport must be created.

Using the instructions given in the User’'s Guide, generate the required
input data for the model. Identify the name of the input file to be

used.
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d. Determine the input and output files required for the user input file
just created. Table 5 describes all of the possible files and indicates

when they are required.

€. Change the JCL file IBMIMEX to reference the appropriate files.
| - In line 40 change "INMINP” to the appropriate file in which the
user input data reside.
2 - If FT@HOO | is required, in line | 10 change "INMLOC" to the
appropriate name for the local Census Data. If ET@SHEOOI is not
required, delete line | 10.
3 - If ET21 EOOI is required, add after line | 10 the lines
00 111//ET2 1 FOO | DD DSN=FAA 130.MOGRD.DATA,
061 12 // UNIT=SY'STS, DISP=(NEW, CATALG),
00 113 // DCB=(RECFWRXES, LRECL=84, BLKSIZE=88),
061l 14 // SPACE=(88, (7000,700, RLSE))
4 - If FT22K00Il is required, in line 380 change "MSGRD" to the
appropriate file name for the grid file to be saved. If ET22K801 is not
required,. delete lines 380 and 390.
5 - If ETESBEOOI is required, in line 100 substitute the appropriate reel
numbers for W33034. If ET@8FAO0I is not required, delete lines 90 and
166.

f. Execute the Model Program by submitting the corrected IBMIMIEX file.

5.5 IBM REFERENCE MANUALS

The following United Computing Systems, Inc. (2525 Washington, Kansas City,
Missouri 64108) manuals may be useful in installing the model on the €DC com-

puter:

APEX/SL BATCH Reference Manual
Order Number 6532-879

APEX/SL FORTRAN Reference Manual
Order Number 6L2- 1078
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ETOQRO0|

FTOSFO0|

FTOSFD0 |

FT2IFOOI

FT22F80 |

FTOSFRO0|

W

N\t
10}

TYPE

Input

input

Input

Input

output

output

T Y 3 2 B o o =
. o [l

TABLE 5

IBM INPUT AND OUTPUT FILES FOR

DESCRIPTION

User Input Data

Unformatted Data Base

Local Census Data

Old Grid File

Saved Grid File

Plotter Tape for
PREVIEW and PLOT

W
©
53
3\
e
39
e
\9

THE’ MODEL PROGRAM

COMMENTS

Always required; created by user.

Always required; created during installation.

Required only if IMPACT Reports are re-
guested; created by executing Census Filter
Routine.

Required only if retrieving contour data from,
an old file; created by saving contours during a
previous run.

Required only if saving contours.

Required only if requesting either PREVIEW or
PLOT. The model uses the same tape for both
types of plots but the model can be changed by
the maintenance programmer to produce
separate plotter tapes. Some systems allow
FTOS8FE0I to be a disk file rather than a tape.



The following International Business Machines (IBM) Corporation manuals may be

useful in installing the INM model on the IBM Computer:
OS/VS Message Library: V82 System Codes
Order Number GC33-1008

OS/VS Message Library: V82 System Messages
Order Number GC38- 1002

OS/VS§2 MVS UTILITIES
Order Number GC26-3902

OS/VS2 Utilities Messages
Order Number GC26-3920

OS/VS Linkage Editor and Loader
Order Number GC26-38 13

OS/VS Message Library: Linkage Editor and Loader Messages
Order Number GC38- 1007

IBM System 1360 Operating System: FORTRAN IV (G and H) Programmer’s
Guide
Order Number GC28-68 17

IBM SYSTEM/360 and Systtem/37® FORTRAN IV Language
Order Number GC28-65 15

OS/VS§2 MVS JcL
Order Number GC28-0692.
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